In vitro developmental competence of domestic cat embryos after somatic cloning: a preliminary report.
This work was undertaken in order to study the developmental competence of nuclear transfer feline embryos with regard to the recipient-cytoplast's age and type of somatic cells used as donor nuclei. Oocytes were recovered by mincing the ovaries in HEPES-buffered TCM-199. Selected cumulus-oocyte complexes (COCs) with compact cumulus cell mass and a dark, homogenous ooplasm were cultured for maturation in the modified medium TC-199 for 24, 35, and 43 h, and after enucleation were used as a source of recipient cytoplasts for exogenous somatic nuclei. Two experiments were carried out. In Experiment 1, the source of recipient cytoplasts was oocytes matured in vitro for 24 h (Group 1), 35 h (Group 2), and 43 h (Group 3), while the source of donor nuclei was cycling fetal fibroblasts. Somatic cell-cytoplast complexes (SC-CCs) were fused electrically by double DC pulses of 2.0 kV/cm for 15 micros. The reconstructed embryos were cultured in B2 medium for 72 h after NT, then co-cultured with BRL cells in the same medium supplemented with 10% FBS at 38.5 degrees C under 5% CO2 in air. In Groups 1, 2, and 3, the fusion rates were 71.4 (25/35), 74.6 (47/63), and 57.5% (46/80), respectively. The cleavage rates in Groups 1, 2, and 3 were 80.0 (20/25), 55.3 (26/47), and 60.8% (28/46), respectively. The development to morula and blastocyst stages was higher in Groups 1 and 2 compared to Group 3 (morula stage 14/25 (56.0%), 16/47 (34.0%), and 13/46 (28.2%); blastocyst stage 2/20 (8.0%), 4/47, (8.5%), and 0/46, respectively). In Experiment 2, the oocytes matured for 24-35 h were used as a source of recipient cytoplasts and cycling fetal fibroblasts and cumulus cells derived from mature COCs were used as a source of donor nuclei. The fusion rates were 115/193 (59.6%) versus 65/143 (45.4%) for fetal fibroblasts and cumulus cells, respectively. The cleavage rate was 72/115 (62.6%) versus 48/65 (73.8%), and the development to blastocyst stage 6/115 (5.2%) versus 5/65 (7.7%), for fetal fibroblast and cumulus cells, respectively. In conclusion, a prolonged maturation period of cat oocytes decreases developmental competence of reconstructed embryos, especially the ability to reach the blastocyst stage. The in vitro development of reconstructed embryos with either nuclei of fetal fibroblasts or cumulus cells was at approximately the same level.